Results
Sixty patients were studied, 55% males and 45% females, of whom 90% had onset of their disease before the first year of life. Sixty percent of the patients had positive family history of similar PIDs and 58% of their parents were relatives. PIDs were classified as phagocytic, well-defined syndromes with immunodeficiency, humoral, diseases of immune dysregulation and defects in innate immunity ( Figure 1 ). Phagocytic PIDs (62%) included Chronic Granulomatous Disease (CGD), neutropenia and Leukocyte Adhesion Defect (LAD). Well-defined syndromes with immunodeficiency (21%) Included Hyper-Ige Syndromes (HIES), Ataxia Telangiectasia (AT), Wiskott-Aldrich Syndrome (WAS), and DiGeorge anomaly. Agammaglobulinemia (AG), Common Variable Immune Deficiency (CVID) and Transient Hypogammaglobulinemia of infancy (THG) constituted humoral defect (12%). Chediak-Higashi Syndrome (CHS) represent diseases of immune dysregulation (3%) and Epidermodysplasia Verruciformis (EDV) represents the defect in innate immunity (2%) (Figure 2 ). Eighty seven percent had developed skin disease, and the cutaneous alterations were the presenting problem in 47% (Figure 3 ). Cutaneous infections were the most prevalent manifestations, seen in 80% followed by eczematous dermatitis (12%), granuloma (8%) erythroderma (3%) and autoimmune diseases (2%) (Figure 4 ).
Among skin infections; bacterial was the commonest, seen in all patients with HIES, 93% of CGD and 60% of AG. Skin abscesses predominated in HIES (100%) and CGD (75%). Perianal abscesses and fistulas were observed in 30% of CGD. Variable bacteria were isolated Primary Immunodeficiency Diseases (PIDs) are serious genetically determined diseases that usually present in early childhood. The skin may be involved in PIDs and cutaneous changes may be the presenting signs and serve as important clues for diagnosis. The objective of this study was to determine the frequency and nature of cutaneous alterations in Libyan children with PIDs. A retrospective study included pediatric patients with PID seen between 2007 and 2014 at immunology department of pediatric hospital in Benghazi, Libya. Data were obtained from the patients files. Sex, age, family history and consanguinity were recorded. Dermatological involvements were grouped according to their etiology.
Sixty patients were studied, 55% males and 45% females, of whom 90% had onset of their disease before the first year of life. PIDs were classified as phagocytic (62%); chronic granulomatous disease, neutropenia and leukocyte adhesion defect. Well-defined syndromes with immunodeficiency (21%) included Hyper-IgE syndrome, Ataxia telangiectasia, Wiskott-Aldrich syndrome and DiGeorge anomaly. Agammaglobulinemia, common variable immune deficiency and Transient hypogammaglobulinemia of infancy constituted humoral defect (12%). Diseases of immune dysregulation included Chediak-Higashi syndrome (3%).
Defects in innate immunity as Epidermodysplasia verruciformis is 2%. Majority (87%) had developed skin disease which was the presenting problem in 47%. Cutaneous infections were the most prevalent manifestations (80%) followed by eczematous dermatitis (12%), granuloma (8%) erythroderma (3%) and autoimmune diseases (2%).
In conclusion, knowledge of PIDs cutaneous features may aide in the early detection and management of these serious, life-threatening diseases.
Keywords: Benghazi; Children; Libya; Primary immunodeficiency; Skin including Staphylococcus aureus, E. coli, Serratia, Klebsiella, and Pseudomonas but unfortunately bacterial culture was not done in all infections. BCGitis was seen in 20% and disseminated BCG disease in 15% of CGD. Fungal infections were mostly due to candidiasis (100%) of HIES. Extensive tinea corporis was seen in two patients; HIES and CGD. Cutaneous spread of aspergillosis from chest wall was seen in a CGD patient. Two brothers with HIES had suffered from recurrent herpes simplex infection and Kaposi varicelliform eruption. Mucocutaneous leishmaniasis was reported in an AT patient.
Figures 5-14 show variable skin infections in PIDs Eczema was seen in all HIES and WA Spatients. Cutaneous granulomas were observed in 15% of CGD (Figure 15 ). Autoimmune diseases including vitiligo and thrombocytopenic purpura were seen in a CVID patient (Figure 16 ). Two PIDs patients presented with erythroderma; HIES with generalized dermatitis and CGD patient with disseminated BCG disease. 
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• 
Discussion
PIDs are uncommon diseases characterized by variable genetic immune defects mostly observed in children. The cutaneous alterations were the presenting problem in 47% of the patients, higher than what is reported by Hermazewski and Webster (21%) and by Moin A, et al., (32%) [5] . Cutaneous finding may be the clue for the diagnosis of PIDs because of their early presentation, high frequency and their easy access for examination [5] [6] [7] . Skin infections are one of the most common cutaneous manifestations of PIDs [8] . In our study, cutaneous infection (80%) was higher than Berron-Ruiz study results [6] . Pyogenic infections of the skin occur frequently in PIDs, in this study, bacterial infections were the main cutaneous infections. Abscesses predominated in HIES and CGD and they tended to be multiple, recurrent and difficult to control. Abscesses in HIES and especially perianal abscesses in CGD occur due to the hampered influx or impaired function of granulocytes. Pseudomonas skin infection is common among PIDs especially patients with neutropenia [6, 9] . PIDs characterized by distinctive susceptibility to Mycobacterium bovis in BCG (Bacille Calmette-Guérin) vaccine and serious complications ranging from prolonged local BCGitis and axillary lymphadenitis to disseminated disease (BCGosis) may occur in PIDs [10] . Since the routine national vaccination program in Libya includes BCG vaccine, PIDs, should be considered in any patient with prolonged BCGitis or BCGosis. High index of suspicion is important and needed for early diagnosis and intervention with anti-TB drugs. PIDs have increased susceptibility to fungal infections; yeasts, molds and dermatophyte; candida infection of the skin and mucous membranes may be the first sign of PIDs. 
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• It may present as an oral thrush, paronychia, dystrophic nails, granuloma formation or erythroderma [6] .
Opportunistic fungi as Aspergillus species may cause serious skin problems especially in CGD; the involved skin may show erythemato-violaceous and sometimes purulent-to-necrotic nodular lesions [6, 11] . In our study cutaneous spread of aspergillosis from chest wall was seen in a CGD patient. Children with PID are rarely exposed to common viral infections as viral wart and molluscum contagiosum in contrasts with their high frequency in patients with acquired immunodeficiency, AIDS in particular. Herpes simplex virus is among the most common viral skin infections encountered in T-cell deficient patients. The symptoms are often impressive and severe [5, 6] . Recurrent herpes simplex infection and Kaposi varicelliform eruption were seen in 2 brothers with autosomal recessive HIES. Epidermodysplasia verruciformis has predisposition to papilloma virus infections. A general immunodeficiency is not present. These warts constitute a pre-malignant condition; one case was reported in this study [6] .
Mucocutaneous Leishmaniasis was reported in an 11 years girl with AT, chronic prolonged course with nasal and lip destruction mandating surgical debridement and repeated courses of pentostam and amphotericin. Presence of immune deficiency was a poor prognostic sign with poor response to treatment [12] .
Eczematous dermatitis is another nonspecific cutaneous alteration seen in many PIDs including HIES, WAS, AG, CVID, AT and CGD. It was apredominant feature in HIES, it was of early onset in infancy, atypical and different from eczema in normal individuals in that it is chronic, extensive and refractory to treatment with tendency to become 2ry infected and to flare up with systemic infections [13] .
The presence of skin granuloma in immune deficient children has been described since 1970, these granuloma have regularly been seen in CGD, CVID and AT patients, and may be a presenting sign. Histopathology confirms the diagnosis. Infectious granuloma occurs due to persistent antigenic stimulus (chronic infections) whereas noninfectious granulomas occur because of lack of negative feedback by oxygen radicals on proinflammatory cytokines and it may resolve spontaneously. Erythroderma may be the presenting sign of immunodeficiency. It may be due to infection, drug, and dermatitis or remains unknown. In this study, 2 patients presented with erythroderma; HIES with generalized dermatitis and CGD with disseminated BCG disease.
Auto-immune diseases occur regularly in PIDs, it may be due to insufficiently cleared persistent antigens, and defects in apoptosis routes [6, 14] . In our study vitiligo and thrombocytopenic purpura were seen in a CVID patient.
Conclusion
Most PIDs have cutaneous manifestations which may be the presenting signs and serve as important clues for diagnosis. Skin infections characterize many PIDs, but noninfectious dermatoses including eczema, granulomas, erythroderma and autoimmune conditions are also seen, their presentations and course are usually suggestive of the PIDs diagnosis.
Awareness of the associations between skin diseases and primary immune deficiency and the knowledge of PIDs cutaneous features may aide in the early detection and management of these serious or life-threatening immunological defects.
